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Abstract 
 
The main commodity export of Malaysia is still oil palm which is known as the backbone of 
Malaysian agriculture. Various problems and techniques on managing oil palm plantation 
has been introduces by many researchers and found that monitoring the status of oil palm 
plantation through online facility is very important. This could be achieved by using game 
engine technology. This paper discussed the conceptual idea of developing an online 3D 
oil palm management system based on game engine technology. The game engine can 
be utilized to simulate the management of an oil palm plantation, as using 3D will allow a 
lot more information to be conveyed. Game engines allow so much customization as able 
to construct an online 3D oil palm plantation. This idea would be beneficial to everyone 
especially future developers who might expand this idea.  
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Abstrak 
 
Eksport utama komoditi di Malaysia masih lagi industri kelapa sawit yang dikenali sebagai 
tulang belakang pertanian Malaysia. Pelbagai masalah dan teknik pengurusan ladang 
kelapa sawit telah diperkenalkan oleh ramai penyelidik dan mereka mendapati 
pemantauan status ladang kelapa sawit melalui kemudahan dalam talian adalah sangat 
penting. Perkara ini boleh dicapai dengan menggunakan teknologi enjin permainan. 
Tujuan utama kajian ini adalah untuk membincangkan tentang idea konsep untuk 
membangunkan kemudahan dalam talian sistem pengurusan kelapa sawit 3D berasaskan 
teknologi enjin permainan. Enjin permainan boleh digunakan untuk membuat visualisasi 
pengurusan ladang kelapa sawit, dengan menggunakan 3D akan membolehkan lebih 
banyak maklumat yang akan disampaikan. Enjin permainan membenarkan terlalu banyak 
penyesuaian yang boleh dilakukan yang membolehkan pembinaan ladang kepala sawit 
3D secara atas talian. Idea ini memberi faedah kepada sesiapa sahaja terutama sekali 
pembangun sistem pada masa akan datang yang mungkin akan mengembangkan lagi 
idea ini. 
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1.0  INTRODUCTION 
 
In recent years a range of new 3D objects and 3D 
creation software became available for public use. 
Such as, Autodesk 3D studio max, google Sketchup 
and blender. Each of these software’s able to create 
3D object and capable of high quality animation, 
games, education, architectures and Geographical 
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Information System (GIS) application. Three 
dimensional (3D) objects always able to show more 
information compare to two dimensional (2D) objects. 
As a 3D object can display information from X, Y and Z 
angle compare to 2D object which only shows X and 
Y. Thus allowing the 3D dimensional object to be able 
to show the volume of the objects [1]. In GIS, the 3D 
object is used widely in displaying terrain in the 3D 
model. This is also true for the game engine as game 
engine emulate the environment, thus using 3D model 
inside the game engine with GIS data would allow 
more data manipulation to be done. This kind of 
technology could be utilized for managing of oil palm 
plantation.  
For example, MIMOS and Felda Agricultural Services 
Sdn Bhd (FAS) has introduced “Ladang Digital Kelapa 
Sawit” where most of the latest digital technology 
were utilized such as Micro Electro Mechanical System 
Sensor (MEMS), semantic technology, wireless 
technology, and grid computing [2]. Other than this, 
Adaem  [3] has introduced the idea on how to 
develop Ladang Digital which focusing on Ladang 
Kepala Sawit Digital. Until now, there are no proper 
Ladang Kepala Sawit Digital being published in the 
market. This paper will discuss the conceptual idea of 
developing online 3D oil palm management system 
based on game engine technology. 
 
 
2.0  LITERATURE REVIEW  
 
The conceptual idea of this project is actually related 
to the game engine based technology and also 3D 
visualization for managing oil palm plantation. Game 
engine can be defined as a collection of tools that 
help the creation of games to be much faster [4] and 
it utilize the latest computer graphic technology and 
able to be applied for multiplayer mode [5]  which 
also that game engine supports online that is 
connected through the internet. The Game engine 
can be seen in several type of infrastructure, one of 
the infrastructures named as modular [6]. The 
infrastructure can be seen as layers which started from 
virtual coding into visualizing the content into a 
playable game. These layers can be seen as inputs, 
physics, renderer, core, scripting and networking [7].  
3D visualization usually referred as a view that 
utilized three axis to create a sense of depth [8], 3D 
have three major part to look at that is length, width 
and height or X,Y and Z, study conducted utilize the 
axis to analyze LADAR data in real time [9]. 3D is also 
used mostly in Virtual Reality (VR) environments, VR 
allows immersive [10] as in Second Life [11] and with 
the current trend of Head Mounted Device (HMD) 
such as oculus rift [12] and a few HMD device that is in 
development stages like True Player Gear Totem or 
Vrvana [13] and Gameface [14]  that will allow a 
better 3D view. These HMD devices are created to 
allow support to 3D game created using game engine 
as game engine is a software that help in the 
development of current game [15], Uncharted which 
was developed using the Naughty Dog Game Engine 
[16] , titled such as Crysis, which was developed using 
CryENGINE [17]  and games created using Unity 3D 
such as the golf club created by Hb Studios [18] . In 
spite of games, the game engine has also been used 
to develop simulations for training purposes such as 
Virtual Battlespace Systems 2 (VBS2) and Virtual Heroes 
is among the simulation created using the game 
engine [19] . Incorporating GIS data inside the game 
allow a much realistic simulation. This kind of simulation 
also can be used as a management tool for other 
purposes. Ruzinoor et al. [20] reviewed the game 
engine capability of handling GIS data. This is also 
discussed by Sa et al. [21]  using Unity 3D to simulate a 
VR environment using GIS data inside the game 
engine. 
In recent years, oil palm management became a 
much discussed topic among researchers. Tan et al. 
[22] provided guidance on Best Management 
Practices (BMP) to optimize oil palm cultivation based 
on current knowledge and field experience. Some of 
the practices are; for efficient water management, 
fertilizer and nutrient management, integrated pest, 
and disease management, effective weed 
management, management on leaning and fallen 
palms, replanting practices and nursery management. 
In other hand, the research conducted by Bergert [23] 
explained the farming system, cropping system and 
the land tenure system which is methods used in the oil 
palm management that focused on the land itself. 
Donough, Witt and Fairhurst  [24] has done a report on 
yield intensification in oil palm plantations. For oil palm 
plantations, inputs are usually both affordable and 
available and estates obtain seed with high yield 
potential from certified seed producers. Thus, better 
agronomic management and estate organization and 
planning is the key to improved yields. For replanting 
oil palm, Tan et al. [23] describes the zero burning 
technique which is a method of land clearing whereby 
the existing plantation is felled, shredded, stacked and 
left in-situ to decompose naturally. There are few basic 
steps in zero burning technique which included plans 
for replanting, removal of diseased palms, pre-lining, 
planning and implementation of new roads and 
drains, felling and shredding, stacking, lining, holding 
and planting of oil palm seedlings, pulverization and 
post-planting management. Sharma [25] also 
researched on zero burning techniques, planting 
materials, nursery management and stated the 
importance of soil health maintenance and 
prevention of erosion. His research also focused on the 
recycling of mill by-products by land application in 
plantations for the promotion of better crop growth 
and production. Implementation of best management 
practices (BMPs), including soil phosphorus (P) 
recapitalization, resulted in a rapid increase in palm 
nutrient status and yield in oil palm rehabilitation [26].  
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3.0 PROPOSED METHODOLOGY FOR 
DEVELOPING OF ONLINE 3D OIL PALM 
PLANTATION MANAGEMENT SYSTEM BASED 
ON GAME ENGINE 
 
The methodology of developing an online 3D oil palm 
management system can be divided into three stages. 
Figure 1 show the methodology based on game 
engine. First stage will gather information by taking 
opinion of the experts by interview. An interview 
protocol should be set first. Experts will be chosen from 
online 3D visualization experts of academia, 
practitioners and private company representatives. 
On the other hand, experts in oil palm plantation 
management will also be interviewed. The results of 
the analysis could be performed using qualitative data 
analysis. On the second stage a prototype will be 
developed of online 3D oil palm plantation 
management system based on the results from Stage 
One. The final stage involved survey among oil palm 
managers to analyze and validate the prototype to 
be developed. Questionnaires containing dimensions 
related to the prototype will be asked to the selected 
oil palm plantation. 
 
 
 
Figure 1 Proposed methodology for developing of online 3D 
oil palm management system based on game engine 
technology 
 
4.0  RESULTS AND DISCUSSION 
 
In order to fulfill the second stage for developing 
online 3D oil palm management system based on 
game engine, the proposed development flow has 
been introduced as shown in Figure 2. It shows the 
steps that could be undertaken for developing the 
system. It is divided into 3 major phases which are the 
core for the development process. The phases are 
data preparation and collection, constructions phase 
and deployment phase. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 2 The development flow diagram of the oil palm 
management system 
 
 
4.1  Data Preparation and Collection 
 
In this phase data and information regarding terrains 
and oil palm is collected and analysed if necessary. 
The purpose of this process is to make sure that the 
data collected meets the requirement needed. In this 
phase, also the information regarding the 
characteristic, such as, leaf colour and trunk size of oil 
palm tree is collected. 
 
4.2  Construction Phase 
 
During the construction phase, the data collected 
could be used and applied, as the data on terrains 
and oil palm tree applied based on location data 
collected during collecting phase. The terrain data 
that uses Digital Elevation Model (DEM) can be 
imported into Unity 3D. The terrain engine inside the 
Unity 3D can be loaded in the terrain structure. This 
terrain later could be overlaid with satellite imagery 
data after the terrain have been set up, the placed of 
the tree could be based on the original location inside 
the Unity 3D to simulate actual data coordinate of the 
oil palm tree location. The manipulation of data will 
Start 
End 
 
Stage 2 
Developing a prototype based on results at Stage 1. 
 
Stage 3 
Analysis and Validation 
• Developing questionnaire 
• Experts’ survey - among oil palm plantation 
manager 
• Quantitative data analysis 
 
Stage 1 
Expert’s interviews 
• Developing interview protocol 
• Experts interview 
• Qualitative data analysis 
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occur here, whereby the information of the current 
tree status and terrains could be visualized.  
 
4.2.1  Using 3D Modeler Software 
 
The next section will show modeling of palm tree and 
what it will look inside Unity 3D environment. The tree is 
created using 3D Studio Max software. The modeling is 
based on the real image of the oil palm tree using 3Ds 
max software. Figure 3 show the process of modeling 
the palm oil tree, the processes of modeling are 
separated into three parts: modelling the stem, 
modeling the fruits, and modeling the leaf. After the 
modeling is performed, the stem and fruits are 
textured. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 3 Sample of figure caption image of oil palm tree 
 
 
4.2.2  Inside Unity 3D Game Engine 
 
This section explains how the tree will be imported and 
displayed in Unity 3D, the 3D file that contains the 
model of the palm tree is exported in Unity 3D file. And 
Unity 3D will read the file. However, the texture that is 
used in creating the model  must also be in Unity 3D to 
allow Unity 3D to read the texture file from the 3D 
modeller, Figure 4 show the sample image on the 
construction  of terrain and oil palm tree inside Unity 
3D. While, Figure 5 and Figure 6 shows different views 
of oil palm tree at different angles which can be 
achieved using Unity 3D to show vital information.  
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 4 Sample of construction of terrain and tree inside Unity 
3D 
 
 
 
 
 
 
 
Figure 5 Sample of long shot view of the terrain with oil palm 
tree when it being published 
 
 
 
 
Figure 6 Sample of close up view of the terrain with oil palm 
tree when it being published 
 
 
4.3  Deployment phase 
 
The final phase is the deployment phase, during this 
phase everything could be prepared for online 
deployment; the application can be setup as to 
enable online access. The information such as the 
server, client and database, is ready to be deployed.   
As the expected results from this conceptual idea of 
developing of online 3D oil palm management system 
based on game engine technology, the proposed 
system development at final stage could be deployed 
into the web server. From this point, the users especially 
the manager of oil palm plantation can make use of 
this applications for managing their oil palm plantation 
effectively. The advantages of this type of applications 
are that because of online availability, the system can 
be accessed anytime, anywhere and at any place. 
 
 
5.0  CONCLUSION 
 
The conceptual idea of developing online 3D oil palm 
management system based on game engine 
technology has met in successful. The methodology on 
how to make the system in reality has been proposed. 
Unity 3D game engine is been proposed to be utilized 
for developing the system. The idea on developing the 
system by using Unity 3D has been discussed and the 
expected results being explain. By utilizing the game 
engine capability to create this kind of system, the 
information gather from actual oil palm plantation 
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data such as terrain information, tree location and 
status, satellite images, and management practice 
data could be used. As the real terrain data could be 
used for real world simulation in the future system, it is 
vital for decision makers to understand what 
information that they can gather for decision making 
process. Game engines allow so much customization 
as able to construct an online 3D oil palm plantation, 
this idea would be beneficial to everyone especially 
future developers who might expand this idea. 
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